Infarction occurs when myocardial perfusion is interrupted for prolonged periods of time. Short episodes of ischemia and reperfusion protect against tissue injury when the heart is subjected to a subsequent prolonged ischemic episode, a phenomenon known as ischemic preconditioning (IPC). Hypoxia-inducible factor 1 (HIF-1) is a transcription factor that mediates adaptive responses to hypoxia/ischemia and is required for IPC. In this study, we performed a cellular and molecular characterization of the role of HIF-1 in IPC. We analyzed mice with knockout of HIF-1α or HIF-1β in Tie2 + lineage cells, which include bone marrow (BM) and vascular endothelial cells, compared with control littermates. Hearts were subjected to 30 min of ischemia and 120 min of reperfusion, either as ex vivo Langendorff preparations or by in situ occlusion of the left anterior descending artery. The IPC stimulus consisted of two cycles of 5-min ischemia and 5-min reperfusion. Mice lacking HIF-1α or HIF-1β in Tie2 + lineage cells showed complete absence of protection induced by IPC, whereas significant protection was induced by adenosine infusion. Treatment of mice with a HIF-1 inhibitor (digoxin or acriflavine) 4 h before Langendorff perfusion resulted in loss of IPC, as did administration of acriflavine directly into the perfusate immediately before IPC. We conclude that HIF-1 activity in endothelial cells is required for acute IPC. Expression and dimerization of the HIF-1α and HIF-1β subunits is required, suggesting that the heterodimer is functioning as a transcriptional activator, despite the acute nature of the response.
CD39 | CD73 | coronary artery disease | myocardial infarction | oxygen T he heart requires a constant supply of O 2 for generation of ATP, 95% of which is derived from oxidative phosphorylation (1) . Coronary artery stenosis due to an atherosclerotic plaque results in reduced perfusion and myocardial ischemia, especially under conditions of increased myocardial O 2 demand, as occurs when heart work is increased in response to physical exertion or emotional stress. Plaque rupture is a catastrophic event that results in complete arterial occlusion and, within ∼20 min, the onset of progressive death of cardiac cells due to O 2 deprivation (2) . Rapid reperfusion after ischemia limits infarct size, while at the same time reperfusion contributes to tissue injury (3) .
Exposure of the heart to short (5-min) episodes of ischemia and reperfusion protects the heart against injury caused by a subsequent prolonged episode of ischemia and reperfusion (IR), a phenomenon known as ischemic preconditioning (IPC) (4) . The protection against myocardial injury following IR that is afforded by IPC ("cardioprotection") consists of an acute/early phase, with onset immediately following the IPC stimulus and a duration of protection lasting several hours (4), followed by a delayed/late phase, with onset ∼24 h after the IPC stimulus and a duration of protection lasting several days (5, 6) . According to the prevailing paradigm, molecular events during the early phase consist of posttranslational modifications of preexisting proteins, whereas the late phase involves de novo gene expression and protein synthesis (7) (8) (9) . A corollary of the prevailing paradigm is that many of these molecular events are thought to occur within cardiomyocytes, although the role of endothelial cells (ECs) in IPC has been investigated to a much more limited extent (10) .
Hypoxia-inducible factor 1 (HIF-1) is a transcription factor, which functions as a master regulator of adaptive responses to reduced O 2 availability (11). HIF-1 regulates both O 2 delivery, through effects on vascular growth and function, and O 2 utilization, by determining the balance between oxidative and glycolytic metabolism (8, 12, 13) . HIF-1 is a heterodimer consisting of HIF-1α and HIF-1β subunits (14, 15) . HIF-1α is the O 2 -regulated subunit that is specific to HIF-1, whereas HIF-1β is also known as the aryl hydrocarbon receptor nuclear translocator (ARNT) because it can also dimerize with the aryl hydrocarbon receptor (16) . HIF-1α is subjected to O 2 -dependent modification by the prolyl hydroxylase PHD2, which targets the protein for ubiquitination and proteasomal degradation under normoxic conditions, whereas these events are inhibited under conditions of continuous hypoxia (11, 12, 17) . Cycles of hypoxia and reoxygenation also potently increase HIF-1α protein levels and HIF-1 transcriptional activity (18) (19) (20) (21) . HIF-1α activation has been demonstrated in human hearts under conditions of myocardial ischemia and infarction (22) and patients with coronary artery disease who carry genetic polymorphisms at the human HIF1A locus are more likely to present to medical attention with stable angina rather than with myocardial infarction (23) and are less likely to have coronary collaterals (24) .
Mice that are homozygous for a knockout allele at the Hif1a locus die at midgestation with major cardiac malformations (25) (26) (27) . Hif1a +/− mice, which are heterozygous for the knockout allele, develop normally but the acute protective effects of IPC are completely absent in the hearts of these mice (28) . Infusion of small interfering RNA (siRNA) targeting HIF-1α mRNA into the left ventricle of wild-type mice also abolished the acute cardioprotective effects of IPC, whereas siRNA targeting PHD2 mRNA induced cardioprotection in the absence of IPC (29) . HIF-1 is likely to activate the expression of multiple pathways that contribute to cardioprotection (9, 13) . Among these, HIF-1-dependent adenosine signaling was implicated as an important mechanism by which HIF-1 may mediate the protective effects of IPC (3, 29) . Consistent with this hypothesis, infusion of adenosine into Hif1a +/− hearts induced significant protection against IR injury (28) . Mice with reduced expression of PHD2 in the heart are protected against myocardial injury after IR in the absence of IPC (29, 30) , as are wild-type mice treated with the prolyl hydroxylase inhibitor dimethyloxalylglycine (29) . The finding that the O 2 -dependent subunit of HIF-1 was required for the acute/early protective effects of IPC was unexpected on the basis of the prevailing paradigm of early-vs. latephase cardioprotection. Several mechanisms could be invoked to explain these surprising data. First, basal HIF-1 activity under normoxic conditions might be required for the transcription of genes encoding proteins that are subject to posttranslational modification during IPC. According to this model, the induction of HIF-1 transcriptional activity would not be required during IPC. Second, HIF-1α induced by IPC might bind to one or more proteins and regulate their activity. Under this model, the effects of HIF-1α would be independent of its dimerization with HIF-1β and its known role as a transcription factor. Third, HIF-1 transcriptional activity induced by IPC might lead to the expression of target genes that are critical for cardioprotection. In addition to uncertainty regarding the molecular mechanism of action, there are no data regarding the cardiac cell type(s) in which HIF-1α expression is required for cardioprotection. In this study we have performed experiments to further delineate the molecular and cellular mechanisms by which HIF-1α contributes to cardioprotection induced by IPC.
Results

Effects of IPC on Hif1a
+/− Hearts Subjected to Global Ischemia ex Vivo or Coronary Artery Occlusion in Situ. Our previous study involved the analysis of isolated Langendorff-perfused mouse hearts (28) . In this system, when perfusion of the heart with buffer containing O 2 and glucose is stopped, leading to global ischemia, the heart stops beating. Using littermate mice, we directly compared the results obtained with this model to those obtained with an in situ model of coronary artery occlusion, in which the heart continues to beat during the ischemia, which is restricted to the myocardium perfused by the left anterior descending coronary artery. In both models, hearts were subjected to 30 min of ischemia followed by 120 min of reperfusion, either alone (IR; Fig. 1A ) or preceded by two cycles of 5-min ischemia/5-min reperfusion (IPC/IR; Fig. 1A ). In the Langendorff perfusion model, we found that IPC significantly reduced myocardial infarct size in Hif1a +/+ (wild type) but not in Hif1a +/− hearts (Fig. 1B) . These data replicate results that we have previously reported (28) . In the coronary artery occlusion model, we obtained remarkably similar results (Fig. 1C) , demonstrating that the dependence on HIF-1α was not an artifact of ex vivo perfusion. Next, we analyzed the expression of HIF-1 target genes encoding CD39 and CD73, which catalyze the conversion of ATP to adenosine and have been implicated in the cardioprotection induced by IPC (30) . Both CD39 (Fig. 1D ) and CD73 ( Fig. 1E ) mRNA levels were significantly increased after IPC in wild-type hearts but not in Hif1a +/− hearts. (B and C) Effect of IPC on infarct size (infarct area/total area at risk × 100%; mean ± SD, n = 3 hearts in each group), as determined by staining with 1% triphenyltetrazolium chloride (TTC), was analyzed in ex vivo Langendorff-perfused hearts (B) or in hearts subjected to in situ coronary artery occlusion (C). *P < 0.01 vs. column 1; # P < 0.01 vs. column 2 (Student's t test). (D and E) Hearts isolated from Hif1a +/+ and Hif1a +/− mice were either subjected to IPC or perfused continuously (PER) for 40 min and total RNA was isolated and analyzed for the expression of CD39 (D) and CD73 (E) mRNA by quantitative real-time RT-PCR (mean ± SEM; n = 5 hearts in each group). *P < 0.05 vs. column 1;
# P < 0.05 vs. column 2 (Student's t test).
in deletion of the floxed Hif1a exon 2, thereby disrupting the HIF-1α coding sequence (32, 33) . Deletion of Hif1a exon 2 was extremely efficient in BM cells and in lung tissue, in which ECs comprise approximately half of the total cell population ( Fig.  2A) . Surprisingly, almost half of all cells in the heart also showed deletion of Hif1a exon 2. We also analyzed Arnt f/f ; Tie2-Cre − and Arnt f/f ; Tie2-Cre + littermate mice (34) and found that the floxed Arnt exon 6 was deleted with high efficiency in the lung, at reduced efficiency in BM, and at very low efficiency in the heart (Fig. 2B) . The data from heart and lung tissue were confirmed at the level of HIF-1β protein expression (Fig. 2C ) and were consistent with the extent to which ECs contribute to the total cell population in these organs. Specifically, ECs represent a minor cell population in the heart, which accounts for the low efficiency of Arnt gene deletion in the heart (7%) and the failure to detect any reduction in HIF-1β protein levels in the hearts of ; Tie2-Cre + hearts (in which HIF-1β was expressed at normal levels in cardiomyocytes as shown in Fig. 2 B and C) also showed a complete lack of cardioprotection after IPC in both Langendorff perfusion and coronary artery occlusion models (Fig. 4) . Thus, the inactivation of the Arnt gene specifically in ECs, representing ∼7% of the cells in the heart, resulted in a loss of IPC-mediated cardioprotection. Both Arnt f/f ; Tie2-Cre + and Arnt f/f ; Tie2-Cre − hearts showed a significant reduction in infarct size after adenosine perfusion, although the protection was significantly greater in Arnt f/f ; Tie2-Cre − hearts. ; Tie2-Cre and Arnt f/f ; Tie2-Cre conditional knockout mice described above provides evidence that both HIF-1α and HIF-1β expression in ECs is required for acute phase cardioprotection induced by IPC. To determine whether acute induction of HIF-1 activity during IPC is required for cardioprotection, we treated mice with drugs that inhibit HIF-1. Digoxin inhibits the translation of HIF-1α mRNA into protein (36) , whereas acriflavine binds to HIF-1α and inhibits dimerization with HIF-1β (37). These drugs have been shown to inhibit HIF-1 activity in multiple tissues of experimental animals, including retina (38) , lungs (39) , and tumor xenografts (36, 37, 40, 41) . We first administered digoxin to wild-type mice at a dose of 2 mg/kg by i.p. injection and harvested the heart for Langendorff perfusion 4 h later (Fig. 5A) . Infarct size was not significantly different in hearts subjected to IR vs. IPC/IR (Fig. 5B , compare columns 1 and 2), indicating that the protective effect of IPC was lost in hearts from mice pretreated with digoxin. Infarct size in hearts that were subjected to perfusion only (i.e., no IR) was similar regardless of whether the mice were pretreated with digoxin or not (Fig. 5B, compare columns 3 and 4) , Immunoblot assay of HIF-1β and β-actin protein levels in heart (He) and lung (Lu) tissue lysates from Arnt f/f ; Tie2-Cre + and Arnt f/f ; Tie2-Cre − mice. 
s t test). (D)
Hearts were subjected to IR and IPC/IR as described except that reperfusion was for 45 min rather than 120 min and heart sections were analyzed by immunohistochemistry using an antibody specific for cleaved (activated) caspase 3. # P < 0.05 vs. column 3 (n = 3; Student's t test).
indicating that digoxin pretreatment did not increase infarct size in the absence of IR.
To confirm that the effect of digoxin was mediated by its inhibition of HIF-1, we next used acriflavine, a HIF-1 inhibitor that is structurally distinct from digoxin and that inhibits HIF-1 by a distinct mechanism of action. Mice received an i.p. injection of acriflavine at a dose of 2 mg/kg and the hearts were harvested for Langendorff perfusion 4 h later. Infarct size was not significantly different in hearts subjected to IR vs. IPC/IR (Fig. 5C , compare columns 1 and 2), indicating that the protective effect of IPC was lost in hearts from mice pretreated with acriflavine.
To demonstrate a direct effect of acriflavine on the heart, we next isolated hearts from Hif1a f/f ; Tie2-Cre + and Hif1a f/f ; Tie2-Cre − mice and pretreated them with saline or acriflavine (at a concentration of 1 μM) by direct introduction of the inhibitor into the perfusate over 15 min immediately before IR or IPC/IR (Fig. 6A) . IPC resulted in a significant reduction in infarct size in Hif1a f/f ; Tie2-Cre − compared with Hif1a f/f ; Tie2-Cre + hearts that were pretreated with saline; in contrast, the protective effect of IPC on Hif1a f/f ; Tie2-Cre − hearts was not observed after acriflavine pretreatment (Fig. 6B) . Acriflavine perfusion by itself did not increase infarct size in Hif1a f/f ; Tie2-Cre − or Hif1a f/f ; Tie2-Cre + hearts that were not subjected to IR.
Discussion
In this study, we provide evidence that activity of the transcription factor HIF-1 during the IPC stimulus is required for subsequent acute phase cardioprotection and show that loss of HIF-1 in vascular ECs is sufficient to abolish acute phase cardioprotection induced by IPC. This finding shifts a paradigm in which transcriptional regulation has been viewed as a major mechanism for late, but not acute phase cardioprotection induced by IPC. The finding that a transcription factor is required for acute phase cardioprotection is surprising and suggests that less time may be required for HIF-1-dependent transcription of essential target genes involved in the response to IPC than is required for responses to continuous hypoxia. Indeed, whereas continuous hypoxia increases the stability of HIF-1α, cycles of hypoxia and reoxygenation increase both the synthesis and the stability of HIF-1α (20) . Our data also shift a paradigm in which the cardiomyocyte has been viewed as the primary locus of adaptive responses triggered by IPC to one in which ECs must also be considered as playing an essential role in cardioprotection. However, our findings do not exclude a role for HIF-1 in cardiomyocytes as well. Transgenic mice with HIF-1α expression driven by the α-myosin heavy chain gene promoter had reduced infarct size after coronary artery ligation compared with controls, although this effect may have been due to increased vascular density in the transgenic hearts (42) . In contrast, there was no difference in vascular density in Hif1a (Fig. 2) . However, the isolated Langendorff hearts were perfused with buffer rather than blood and thus the differences observed in the acute infarction model between Tie2-Cre − and Tie2-Cre + mice are unlikely to be due to loss of HIF-1 activity in inflammatory cells. However, these results do not exclude a role for HIF-1 expression in inflammatory cells in the process of postinfarction cardiac remodeling.
In contrast to the loss of IPC-mediated cardioprotection, adenosine perfusion resulted in protection of HIF-1-deficient hearts, although the protection was of lesser magnitude than in wild-type hearts. Adenosine levels increase in hearts subjected to IPC and pretreatment with adenosine receptor antagonists blocks the protective effect of IPC, whereas treatment with adenosine receptor agonists mimics IPC (43) . Adenosine is formed from extracellular ATP through the activity of ectonucleoside trisphosphate diphosphohydrolase 1 (also known as CD39), which converts ATP to AMP, and ecto-5′-nucleotidase (NT5E, also (A-C) Hearts were subjected to 30 min of ischemia and 120 min of reperfusion (IR), ischemic preconditioning consisting of two cycles of 5-min ischemia + 5-min reperfusion followed by IR (IPC/IR), or 200-μM adenosine infusion for 15 min followed by IR (Ado/IR) in either the ex vivo Langendorff perfusion (B) or in situ coronary artery occlusion (C) model and infarct size (mean ± SEM; n = 3 hearts in each group) was determined by TTC staining. *P < 0.05 vs. column 1; # P < 0.05 vs. column 3; ## P < 0.05 vs. column 5 (Student's t test). known as CD73), which converts AMP to adenosine. CD73 expression is induced in hypoxic cells via direct binding of HIF-1 to the Nt5e gene (44) . IPC-mediated cardioprotection is lost in both CD73-null (45) and CD39-null (46) hearts. We found that the expression of both CD39 and CD73 mRNA was rapidly induced in wild-type hearts, but not in Hif1a +/− hearts, in response to IPC, suggesting that CD39 expression is also regulated by HIF-1, perhaps in concert with SP1 (47) .
Adenosine administration bypasses the defect in HIF-1-dependent adenosine production, triggering protection of HIF-1-deficient hearts. However, HIF-1 also regulates expression of the A2B adenosine receptor (29, 48) . Adenosine administration does not bypass decreased receptor expression, which may account for the observation that compared with wild-type hearts, infarct size was significantly greater in HIF-1-deficient hearts after adenosine perfusion. Considering the well-known expression of CD73 in vascular ECs (49) and IPC-mediated induction of CD39 expression in cardiac ECs (46) , it is likely that HIF-1-dependent CD39 and CD73 expression in ECs leads to the increased generation of adenosine, which plays a critical role by activating the A2B adenosine receptor, which is also required for IPC-mediated cardioprotection (29) through downstream survival signaling pathways mediated by phosphatidylinositol 3-kinase, AKT, and ERK (50) . Two predictions of this model are: (i) HIF-1-dependent increases in cardiac adenosine levels in response to IPC (29) should be lost in mice with Tie2-Cre-dependent knockout at the Hif1a or Arnt locus, and (ii) Tie2-Cre-dependent knockout of CD39 or CD73 expression should result in loss of IPC-mediated cardioprotection. Thus, additional studies are needed to determine the extent to which the adenosine signaling pathway contributes to the requirement for endothelial HIF-1 activity in IPC-mediated cardioprotection.
Materials and Methods
Generation of Hif1a and Arnt Conditional Knockout Mice. Mice with Tie2-Credependent knockout at the Hif1a or Arnt locus were generated as described (32) . Briefly, animals containing loxP sites flanking exon 2 of Hif1a (B6.129-Hif1a tm3Rsjo /J; Jackson Laboratory) or exon 6 of Arnt (51) were crossed with Tie2-Cre transgenic mice (B6.Cg-Tg
Tek-cre1Ywa /J; Jackson Laboratory). Genotype was determined by PCR analysis of DNA from tail biopsies. Primers used to distinguish floxed from nonfloxed alleles were: 5′-GCA GTT AAG AGC ACT AGT TG-3′ and 5′-GGA GCT ATC TCT CTA GAC C-3′ for Hif1a and 5′-ACG CAC TAC AAC ACC TGA GCT AA-3′ and 5′-GCA TGC TGG CAC ATG CCT GTC T-3′ for Arnt. Primers used to detect the Tie2-Cre transgene were: 5′-CGC ATA CCA TAC ATA GGT GGA G-3′ (in Tie2) and 5′-GCA TCG ACC GGT AAT GCA GGC A-3′ (in Cre). Primers used to analyze deletion of Hif1a in tissues by quantitative real-time PCR (qPCR) were: 5′-CGG CGA AGC AAA GAG TCT GAA G-3′ and 5′-GAT GGT GAG CCT CAT AAC AGA AGC-3′ (floxed exon 2) and 5′-GAT GAG ATG AAG GCA CAG ATG-3′ and 5′-CCC ATG TAT TTG TTC ACG TTA TC-3′ (nonfloxed Hif1a exon 3). Primers used to analyze deletion of Arnt in tissues by qPCR were: 5′-GGC GGC GAC GGA ACA AGA TG-3′ and 5′-TCA AGG ACT TCA TGT GAG AAA CGG-3′ (floxed exon 6) and 5′-GGC TTT CTG TTT ATT GTC TCC-3′ and 5′-CGA AGT TTA TCC ACA TCA TCT G-3′ (nonfloxed exon 7). All experiments were performed with littermates derived from Hif1a f/f -Tie2-Cre Langendorff Perfusion System. Mice were anesthetized by i.p. injection of pentobarbital (70 mg/kg). After the chest was opened, the heart was excised and the ascending aorta was cannulated with a blunt needle. The heart was perfused at a constant pressure with Krebs-Henseleit buffer (in mmol/L: glucose 17, NaCl 120, NaHCO 3 25, CaCl 2 2.5, KCl 5.9, MgSO 4 1.2, and EDTA 0.5), which was maintained at 37°C and bubbled continuously with a mixture of 95% O 2 and 5% CO 2 (vol/vol). Global ischemia was induced by cessation of perfusion for 5-30 min, followed by reperfusion for 5-170 min. The IPC stimulus consisted of two cycles of 5-min ischemia + 5-min reperfusion. Adenosine was infused into the perfusate for 15 min at a final concentration of 200 μmol/L. There was no change in heart rate or rhythm associated with adenosine administration. Acriflavine was perfused for 15 min at a final concentration of 1 μmol/L. At the end of the experiment, myocardial infarct size was measured as described below.
Coronary Artery Ligation Model. Mice were anesthetized by i.p. injection of pentobarbital (70 mg/kg) and were mechanically ventilated. The depth of anesthesia was confirmed by lack of toe pinch response. The electrocardiogram (ECG) was recorded continuously. The mice were monitored with a rectal probe and body temperature was maintained at 37°C with heating lamps. A left thoracotomy was performed, the left anterior descending coronary artery was identified visually, and a 7-0 suture was placed around the artery ∼1 mm below the left auricle. A loop was made in the suture around the coronary artery and tightened over a small piece of polyethylene tubing. Occlusion of the coronary artery resulted in changes in heart color (pallor) and ECG (ST-segment elevation and widening of the QRS complex). Reperfusion was accomplished by loosening the loop and confirmed by return of red color to the region and improved cardiac contraction. All mice were subjected to ischemia for 30 min and reperfusion for 120 min, with or without preceding IPC, which consisted of a two cycles of ischemia for 5 min and reperfusion for 5 min. Mice were euthanized by transection of the aorta and removal of the heart for determination of infarct size.
Assessment of Myocardial Infarct Size. At the end of Langendorff perfusion, hearts were frozen at −80°C for 10 min, sliced into five sections, incubated in 1% (wt/vol) triphenyltetrazolium chloride (TTC) for 30 min, and scanned. Viable myocardium stained brick red and infarct tissue appeared pale white (Fig.  S1A ). Infarct and left ventricular areas were measured by Image J1.30 software (NIH). Infarct size was calculated as infarct area divided by left ventricular area.
For the in situ model, just before euthanasia, the loop around the coronary artery was retightened, 1% (wt/vol) Evans Blue solution was injected into the aorta, and the dye passed into the coronary arteries and distributed throughout the not-at-risk ventricular wall proximal to the coronary artery ligature. The heart was frozen and cut transversely into five sections, each of which was weighed and incubated in TTC for 15 min at 37°C. The area not at risk appeared blue, viable myocardium in the at-risk area stained brick red, and infarcted tissue was pale white (Fig. S1B) . The two sides of each section were photographed. The areas of blue, red, or white color were measured by computerized planimetry. Infarct size was measured as described above.
Assessment of Myocardial Apoptosis. Following 30 min of ischemia and 45 min of reperfusion, hearts were cut transversely into five sections, fixed in 10% buffered formalin, routinely processed, paraffin embedded, and sectioned. Apoptosis was analyzed by immunohistochemistry, using an antibody that specifically recognizes cleaved caspase 3 (Cell Signaling Technology). For each section, apoptotic cells were counted in 10 random 200× fields.
Immunoblot Assays. At the end of the experiments, hearts were collected and protein lysates were prepared in RIPA buffer containing complete protease Langendorff heart preparations from Hif1a f/f ; Tie2-Cre − and Hif1a f/f ; Tie2-Cre + mice were perfused with saline or 1 μM acriflavine (ACF) for 15 min before IPC/IR or perfusion only (A) and infarct size (B) was determined by TTC staining (mean ± SEM, n = 3). *P < 0.05, **P < 0.01 vs. column 1; Student's t test.
inhibitor (Roche Diagnostics) and fractionated by SDS/PAGE. Antibodies against HIF-1β and β-actin were from Novus Biologicals and Santa Cruz Biotechnology, respectively.
Quantitative Real-time Reverse Transcription-PCR (RT-PCR). Total RNA from mouse hearts was extracted and analyzed as previously described (35) .
Statistical Analysis. Differences between two groups were assessed with Student's t test. Ratios and percentages were normalized with a log 10 conversion before parametric test analysis. Differences were considered significant if P < 0.05.
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